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Effect of temperature and relative humidity on development and 
reproduction of the tomato russet mite|] Aculops lycopersici |] Маѕѕее [] 
П Acarina[ ] Eriophyidae| | 
XU Xiang"" [] LI Lin-Yi [] WANG Dong-Sheng"" [] HONG Xiao-Yue" [] WU Juan’ [] YUAN Yong-Da?[] XIE 
Xian-Chuan'[] 1. Department of Entomology[] Nanjing Agricultural University[] Nanjing 2100950 China[] 2. 
Shanghai Key Laboratory of Protected Horticultural Technology[] Plant Protection Research Institute[] Shanghai 
Academy of Agricultural Sciences[] Shanghai 201106[] China[] 
Abstract[] The effect of constant temperature and relative humidity on the development and reproduction of the 
tomato russet тиф] TRM[T] Aculops lycopersici] Massee[] was investigated. The results showed that the survival 
rate of TRM were highly effected by rearing temperature and relative humidity[] the highest was 89.996 at 23°С 
[] 5396 RH[] and 87.1% at 75.5% RHO 261. The developmental duration of TRM decreased as rearing 
temperature increased from 14°С to 35?C[] and increased as relative humidity increased from 3096 to 100%. 
The developmental zero of egg[] nymph and from egg to adult of ТКМ were 10.51*?C[] 9.027C[] and 9.15*C[] 
respectively. A total of 105.56 degree-days above a developmental zero of 9.15°С were required to complete 
development from egg to adult emergence. The obvious effect of temperature and humidity on the reproductive 
rate of TRM was observed. It was found that the duration of oviposition decreased with increasing temperature 
and increased with increasing humidity. Fecundity was highest at 26X[] 5396 RH[] and 5396 RH] 26 C[| with 
44.3 eggs and 42.2 eggs laid per female[] respectively. The highest intrinsic rate of natural increase was 
observed at 26] 53% RH[] and 53% RH] 26?C[] as 0.2645 and 0.26690 respectively. The results showed 
that the optimal temperature interval for its development should be within 26 — 29°С and the optimal humidity 
interval be within 5396 — 7596 RH. 
Key words|] Aculops lycopersici[] developmental duration[] reproductive rate[] zero development[] intrinsic. rate 


of natural increase 
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Table 1 Developmental duration and the survival rate of the tomato russet mite at different temperature$] 53% RH(] 


























ПП U D П 0 Developmental duratior[] 40 ПО 0 Survival та] %0 
Temperatur ПП T 0000 оп 000 00D 
u cu Egg Nymph Egg to adult Egg Nymph Egg to adult 

14 8.06 + 0.20 380 Aa 8.11 x 0.28 24[] Аа 16.17 x 0.B| 240 Aa 94.8 80.7 76.5 

17 7.45 + 0.28 33[] Bb 7.39 + 0.38] 23[] Bb 15.84 + 0.38] 230 Аа 92.3 83.1 76.7 

20 4.93 + 0.17 300 Cc 5.4 x 0.18 22[] Cc 10.33 + 0.17 220 Bb 94.5 85.7 81.0 

23 3.48 x 0.10 340 Dd 4.75 + 0.2 300 Dd 8.23 + 0.08 30[] Cc 98.1 91.6 89.9 

26 2.83 + 0.08 36[] Ee 2.96 x 0.18 31[] Ee 5.79 € 0.18] 310 Dd 96.9 89.4 86.6 

29 2.48 + 0.08 370 Fe 2.42 x 0.1] 210 Fe 4.90 + 0.18] 21[] Ee 93.4 61.2 57.2 

32 1.94 + 0.78 360 Gf 2.59 + 0.18 16[] Fde 4.53 + 0.2B] 16[] Ee 94.2 48.5 45.7 

35 1.73 + 0.08] 34[] Gf 2.77 x 0.18 24[] Fde 4.50 + 0.18 24[] Ee 95.6 45.3 43.3 
П №00 000000 +000Ш000000000000600 Р<0.05ШПППП Р<0.0ШПППППППППППППППП 
Data are given as mean + SH] number in parenthesis indicates sample size[] and those followed by different letters differ significantly at P < 0.04] small letters[] 


and P < 0.01] capital letters[ T] respectively. The same for the following tables. 


up ОР5ППППППШППШПППИППП 
ОООоОООШ ОООО ШТО ОоОоОоОоОро 
ОООООООШУШОООО Logistic O Ú I] V 
-d/]1-«cexp b«cTLELEI B U U U D u 20 





02 О000000ООООООООООООООО 
000000 
Table 2 Рагатеѓегѕ of the relationship model between the 


developmental rate of the tomato russet mite and temperature 
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Developmental a b c г? F P 
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ПП] Egg 0.8575 3.6514 0.1253 0.9927 342.3925 0.001 


D DD Nymph 0.4224 4.1148 0.1997 0.9054 23.9228 0.005 


000 0.2565 3.9943 0.1773 0.9793 118.3189 0.001 
Egg to adult 
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Table 3 Developmental duration and the survival rate of the t 
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mato russet mite at different relative humidity | 26%] 
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Relative hümidity ПП 000 000 u 000 000 
Egg Nymph Egg to adult Egg Nymph Egg to adult 
30.0 2.50 +0.14 310 Аа 2.41 +0.19 220 Aa 4.91 +0.17 220 Aa 91.3 84.6 74.2 
53.0 2.82+0.10 350 ABab 2.77 +0.11] 270 ABb 5.59 + 0.18 270 Bb 96.6 89.5 86.5 
75.5 2.91 +0.00 300 АВс 2.89 +0.07 230 Bbc 5.79 + 0.08 230 BCbc 96.2 90.5 87.1 
85.0 3.12 + 0.1 320 BCbed 2.96 +0.09 200 Bbc 6.09 x 0.18] 200 CDed 91.4 89.6 81.9 
92.5 3.24 + 0.1 360 ВСса 3.10 +0.10 240 Bc 6.33 + 0.1] 240 Dd 92.3 83.4 77.0 
100 3.37 +0.10 330 Cd 3.15 € 0.18] 210 Bc 6.50 +0.20 210 Dd 89.2 81.5 72.1 
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Table 4 Fecundity and the duration of oviposition of the 
tomato russet mite at different temperature$] 53% RH[] 








ПШ cu 0 D (DI ag ППШПП 

Temperature Duration of oviposition Кесип] eggs 
14 31.83.18] 20 A a 18.8 + 4.51] 290 Ed 
17 29.4 x 1.98 24[] ABab 19.2 + 0.8 260 Ed 
20 28.0 x 1.08] 20[] ABb 26.5 x 1.21 200 De 
23 26.7 x 0.65] 260 Bb 38.3 + 1.1ll] 260 ABb 
26 20.4 + 0.7B] 250 Cc 44.3 + 1.18] 230 Aa 
29 17.3 + 0.68] 250 CDe 35.6 + 1.25] 25[] BCb 
32 13.3 + 0.78] 200 DEd 29.3 + 5.1Ш 290 CDe 
35 11.8 +0.69 21[] Ed 16.4 + 2.7] 250 Ed 
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Table 5 Fecundity and duration of oviposition of the 
tomato russet mite at different relative humidity] 26°С 








ПППШ %П ППШ4П ППШПП 

Relative humidity Duration of oviposition Еесип евә 
30.0 18.12 1.20 180 Bb 31.5 + 1.30 180 Cc 
53.0 21.9+1.40 200 ABab 42.2 + 1.41 200 Aa 
75.5 22.3 + 1.21 230 ABa 40.6 + 1.08 230 ABa 
85.0 23.7 + 1.28 20[] ABa 36.5 + 1.06 200 Bb 
92.5 24.4 + 1.5] 180 Aa 26.5 + 1.0) 180 Dd 
100.0 26.0 + 1.88 160 Аа 24.6 + 1.20 160 Dd 
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Table 6 Parameters of population growth of the tomato russet mite on tomato leaves at different temperaturé] 53% RH[] 





Dm «n Ug ПШПППП 00000 000000 
Тейрегаште Net reproductive Mean generation Intrinsic rate of natural Time for double 
raté] КП timi] 70 increasd] raO populatiod] d[] 

14 12.27 31.67 0.0792 8.76 

17 13.80 27.43 0.0957 7.24 

20 20.35 21.24 0.1419 4.89 

23 32.31 21.00 0.1656 4.19 

26 37.45 13.70 0.2645 2.62 

29 20.06 12.11 0.2477 2.80 

32 12.87 10.70 0.2388 2.91 

35 6.04 9.10 0.1976 3.51 
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Table 7 Parameters of population growth of the tomato russet mite on tomato leaves at different relative humidity] 26C[] 








unuman 0000 ouii 00000 000000 
Relative humidity Net Reproductive Mean generation time Intrinsic rate of natural Time for double 
; raté] КП 0 70 increasd] rl populatiod] dO 
30.0 22.39 12.01 0.259 2.68 
53.0 31.87 12.97 0.2669 2.60 
75.5 32.14 14.81 0.234 2.96 
85.0 26.60 15.12 0.217 3.19 
92.5 17.62 17.65 0.163 4.26 
100.0 15.29 17.53 0.156 4.46 


00 0.259Ш 0 0 10076 RH] П 0.1560 
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